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evergi-een slirubs out of doors or even 
bouglit in the markets, as celery, cabbage, 
etc. Roots may likewise come from the 
markets, stems and bnds abundantty from 
the trees out of doors, and towards spring 
the latter may be forced to open in warm 
rooms. Far too little use is made of these 
easily obtained materials. By the time the 
vegetative organs have been studied the 
first Apetalas will bo in bloom, and if the 
students have been properly taught to use 
eyes and hands the Apetalro will present 
no difficulties ; later come other wild flowers, 
and all is easy. 

Allow me, in conclusion, tO siim up the 
points of this paper. In the laboratory 
teaching of large classes, the first essential 
is a recognition of the fact that nothing can 
replace individualism in teaching and that 
a sufficient number of assistants should be 
employed. These assistants must be in- 
tending teachers, given some pedagogic in- 
struction, supplied with a uniform plan of 
work, but left very free in the details of their 
modes of reaching the students. Classes 
should be divided into sections with fixed 
hours and containing not more than thirty 
men, over each of' which one assistant has 
entire charge until the end of the term. 
As an aid to uniformity of plan and to 
ans'n'er the innumerable legitimate ques- 
tions which arise in laboratory work, as 
well as to suppty technical noinenclature, 
weekly printed guides, fitted to the exact 
work being done, should be supplied to 
each student. Lectures and laboratory 
work should be kept together and follow 
such a course that the vegetative organs 
upon which material is at all times avail- 
able should be studied in the winter, and 
the reproductive organs in the spring or 
summer. 

So much for a general plan ; each teacher 
must vary it in adaptation to his own 
needs. "W. P. Ganong. 

Smith College. 



3IAGKETJS3I AND THE WEATHER. 
Much time has been devoted to the study 
of magnetic and meteorologic observations 
with the hope of establishing a definite con- 
nection between the two. The results thiis 
far have been almost entirely negative, al- 
though a connection has been found with 
auroras, and the diurnal range of air pres- 
sure is now believed to be a thermo-electric 
phenomenon, allied to the dim-nal range in 
the S'ttdngs of the magnetic needle. Tliere 
are certain well established facts that have 
been ascertained regarding magnetism that 
almost always stand at the base of all such 
investigations, although it is admitted that 
magnetic phenomena are extremely com- 
plex, and those of the weather are far 
more so. 

1. The three principal magnetic con- 
ditions or fluctuations are as follows : (a) 
The diurnal change due to some combined 
solar and terrestrial action, (b) Magnetic 
storms, which are peculiar and sharp dis- 
turbances, generally originating in the sun. 
These often occur at three or four successive 
rotations of the sun. 

(c.) A gradual change in magnetism 
from one day to the next. These are quite 
singular, and have been studied more than 
any other conditions in the hope of establish- 
ing some relation with our weather. 

2. In studies of magnetism strenilous and 
long continued efforts have been made to 
establish a regular recurring period depend- 
ing upon the rotation of the sun. It is 
easj' to see that if tliere were such regular 
period its discovery would be of the pro- 
foundest significance. The results of such 
studies, however, have been far from satis- 
factory. It is known that sunspots have a 
different period of rotation, according as 
thej' are near or far from the equator, and 
this fact is enough to show the extremely 
dubious nature of an attempt to fix on any 
definite period for recurring solar effects. 
It is not at all surprising that more than a 
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score of periods liave been determinecT from 
25.5 to 27.5 daySj dej)ending somewhat 
upon the data employed and upon tlie me- 
thod of its manipulation. It is verj' certain 
that, if any one will take the ' horizontal 
force,' for example, and arrange the observa- 
tions in intervals of 26 days (the best thus 
far found) he will quickly find that, judg- 
ing from the disturbed days, there is abso- 
lutely no .fixed interval. These disturbed 
daj'S would seem the very best material for 
such studies, as they are very definite. 
These daj-^s will occur for three or four ro- 
tations most beautifully, but after that the 
disturbance disappears and no more.M'ill 
appear along that line for a score of rota- 
tions. 

In the same way one "will very quickly 
find, in using the data and leaving out the 
disturbed days, that there is absolutely no 
recurring period of 26 days or any fraction 
of that interval. Sometimes by grouping 
ton rotations one will find a fairly good 
fluctuation, but the very next group of ten 
rotations will make 'hodgepodge' of the 
previous group. This would seem an ex- 
tremely important point to settle, as months 
liave been devoted to fruitless efforts . in 
trying to determine such a period. 

3. The fluctuations under (c) above are 
simultaneous over the wliole earth, as has 
been shown by the records at Batavia, 
India, Los Angeles, Cal.; St. Petersburg 
and Tiflis, in Russia ; Vienna, Austria ; 
Washington, D. C, and Zikawei, China. 
One is struck at once by the wonderful 
regularity of these fluctuations over the 
whole N'orthern Hemisphere. Making al- 
lowance for the difierence of time and for 
disturbed daj's, the fluctuations are found to 
be exactlj"^ the same at each station, and the 
record at a single station will answer per- 
fectly for comparison with anj' supposed 
related meteorologic phenomenon. 

4. After thirteen years of study and care- 
ful discussion I am satisfied that the pressure 



of the air, or perhaps the fluctuations of the 
dew point, are by far the best to use for de- 
termining a possible .connection wdth mag- 
netism. I am also perfectlj' satisfied that, 
except in the cases specified above, there is 
no direct relation between magnetic and 
meteorologic phenomena, and this is also 
the outcome of the exhaustive studies in 
England and on the continent. I am also 
satisfied that there is an indirect relation, 
but the phenomena are so extremely com- 
plex that it has proven impossible to deter- 
mine it up to the present. 

5. In all studies of this character, and in 
all attempts at determining coincidences 
between such phenomena, one will always 
find a most valuable check by cutting up 
the long list of rotations into groups of 7, 
10 or 14 rotations in each. If these sepa- 
rate gi'oups do not show a thread running 
through them, or fluctuations common to all 
and continually recurring, he may be satis- 
fied that there is nothing' in it. There is a 
peculiar and well-nigh unaccountable fasci- 
nation in arranging and summing groups of 
figures in the hope that something may 
come, but continuous effort -will show that 
there is something back of it all which is 
not understood, and no . headway can be 
made by direct comparisons. 

H. A. Hazen. 

February 1, 1895. 



SIMILAR INYENTIOm IN AREAS WIDE 
APART. 

As a contribution to the much disputed 
question of the occurrence of similar inven- 
tions in areas wide apart, I desire to call the 
attention of readers to the device for weav- 
ing of which I haA'C found abundant ex- 
amples in the Pueblo countrj', in the New 
England States, and in Finland. 

The apparatus consists essentially of a 
small rectangular frame-w^ork in which are 
placed a series of pei-pendicular slats perfo- 
rated in the middle. It has the appearance 



